Ptch1-exons 2-3 F: GGCAAGTTTTTGGTTGTGGGTC

Ptch1-exons 2-3 R: CCTCTTCTCCTATCTTCTGACGGG
Ptch1-exons 7-9 F: CATTGGCAGGAGGAGTTGATTG
Ptch1-exons 7-9 R: GCACCTTTTGAGTGGAGTTTGG Mille et al.
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Retrovirus production and infection of cultured GCPs pCLE-BOC was generated by subcloning full length human BOC cDNA into the pCLE retroviral vector which contains a PLAP reporter (Gaiano et al., 1999) . Retroviruses were prepared in Phoenix packaging cells and concentrated by ultracentrifugation, as previously described (Kondo and Raff, 2000) . GCPs were infected with pCLE or pCLE-BOC retrovirus. After an overnight incubation at 37°C, the medium was changed for
Neurobasal media supplemented with B27 and 0.5mM L-Glutamine. 3nM ShhN (C24II;
R&D Systems) was added alone or in combination with SANT-1 (Calbiochem) (Chen et al., 2002) .
Nucleofection of GCPs
Dissociated GCPs were electroporated with pEGFP or pEGFP-Boc plasmids using an Amaxa 96-well Shuttle for primary mammalian neurons (Lonza) (DC-100 program).
In utero retroviral injection
C57BL/6 females were mated with C57BL/6 males and were checked daily for plugs to establish the embryo's age. When embryos reached E14.5, the dam was anesthetized under 2% isoflurane. During laparotomy, E14.5 embryos were temporarily exposed and visualized by transillumination. Each embryo was injected with 1.5µl each of either pCLE (control) or pCLE-BOC retroviruses in the rhombic lip. The final high-titerretrovirus suspensions were prepared as described (Gaiano et al., 1999) and contained 100µg/ml polybrene (SIGMA) and 0.05% fast green to visualize the injection site. When
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Comet assay
Isolated GCPs cultured for 18h in the presence of 10nM ShhN were resuspended, mixed with low melting point agarose (Invitrogen) and processed for comet assays (Speit and Rothfuss, 2012) . Tail 
Fluorescence in situ hybridization
Multicolor interphase fluorescence in situ hybridization (FISH) analysis for BOC was performed as described (Korshunov et al., 2010; Pfister et al., 2007) .
Statistical analysis
Unless otherwise noted, all data are expressed as mean±SEM and were analyzed using Prism 5 (GraphPad). Statistical significance: *, p<0.05; **, p<0.01; ***, p<0.001; n.s., not significant.
